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ABSTRACT
IMPACT OF GARDEN PARTICIPATION ON FRUIT AND VEGETABLE CONSUMPTION:
A SURVEY OF NORTHERN ILLINOIS ADULTS
Jessica Brunner, M.S.
School of Health Studies
Northern Illinois University, 2017
Sheila Barrett, Ph.D., Director

Adults in the United States are currently consuming too few fruits and vegetables,
exercising too infrequently, and have higher body weights than is recommended for health
promotion and disease prevention. These behaviors increase the risk for developing and dying
from chronic diseases which are the leading killers of Americans today. There is a need for more
public health strategies focused on improving health behaviors among U.S. adults.
Garden programs have gained attention in recent years for their potential to improve
health behaviors among participants. However, few studies have examined the impact of garden
participation on health behaviors among adults. In Illinois specifically, this relationship has not
yet been examined in the published literature. Further analysis of the relationship between garden
participation and health behaviors among adults in the U.S. is useful for determining whether
garden programs are a useful strategy for improving the health of this population.
The objective of the study was to determine whether garden participation is associated
with improved health behaviors among adults, including increased intake of fruits and
vegetables, increased frequency of physical activity, and reduced daily stress levels when
compared to adults who do not garden. The research was also aimed at identifying motivators to
eating fruits and vegetables and perceived benefits associated with garden participation among

the sample population. The research design was a non-experimental, cross-sectional and
correlational survey study. One-hundred and three Northern Illinois adults aged 18 years and
older completed a web-based survey consisting of questions regarding demographic information,
fruit and vegetable intake, frequency of participation in physical activity, average daily stress
levels, reasons for consuming fruits and vegetables, and perceived benefits of garden
participation.
On average, participants reported consuming fruits and vegetables, 180.9±120.1 times per
month. Garden participants reported significantly (p=0.031) higher mean frequency of vegetable
intake compared to non-gardeners, specifically of red and orange (p=0.007) and other vegetables
(p=0.031). No significant associations were found between garden participation and consumption
of other categories of fruits and vegetables, frequency of physical activity, or daily stress levels.
Descriptive statistics indicated health and enjoyment are two of the most common reasons adults
in this population eat fruits and vegetables. Further, most gardeners reported a variety of
perceived benefits associated with garden participation, including improved healthy lifestyle
behaviors. These findings highlight the potential for garden programs to improve vegetable
intake among adults.
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CHAPTER 1
INTRODUCTION
Background and Rationale
Chronic diseases are the leading killers of Americans, but certain behaviors can reduce
the risk for their development. 1 Diet, physical activity, and weight all play a role in the
development of chronic diseases and premature death. A meta-analysis by Wang et al. identified
16 prospective cohort studies examining fruit and vegetable intake of adults from the United
States, Europe, and Asia and concluded increased intake of fruits and vegetables is associated
with reduced mortality, particularly related to heart disease. 2 Kyu et al. analyzed research from
174 studies on physical activity related to breast cancer, colon cancer, diabetes, heart disease,
and stroke and found that higher levels of total physical activity were associated with lower risk
of all outcomes. 3 According to the World Cancer Research Fund/American Institute for Cancer
Research, obesity is associated with a wide range of physical health problems including cancer,
coronary heart disease, and type 2 diabetes, among others. Further, strong evidence exists
supporting diet and physical inactivity are associated with obesity. 4
However, most American adults do not meet diet and physical activity recommendations,
and only approximately one-third of adults in the United States have a healthy body weight. 5, 6
According to National Health and Nutrition Examination Survey (NHANES) data from 1999 to
2010, most Americans failed to meet federal dietary recommendations. Specifically,
consumption of fruits and vegetables is relatively low. 5 Liu et al. used data from the 2013
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Behavioral Risk Factor Surveillance System (BRFSS) to analyze five health behaviors among
395,343 adults 21 years and older in the United States and found only 50.4% of adults reported
meeting aerobic physical activity recommendations and only 32.5% reported a Body Mass Index
(BMI) within the normal range. 6 According to NHANES data, prevalence of obesity among
adults in the United States has increased from 34.3% in 2005-2006 to 37.7% in 2013-2014. 7
To prevent future chronic disease burden in America, improvements in diet, physical
activity, and healthy weight maintenance are needed. The U.S. Department of Health and Human
Services (HHS) demonstrates the nation’s agenda to improve health and prevent diseases among
its population in its most recent publication of the Healthy People initiative. The Healthy People
initiative is a set of goals and objectives aimed at improving the nation’s health over the course
of a ten-year period. Healthy People 2020 recognizes nutrition, physical activity, and obesity as
leading health indicators. A target for each of these indicators has been set for the adult
population to reach by the year 2020. 8
Regarding physical activity, the Healthy People 2020 target was to increase the
proportion of adults 18 years and older meeting physical activity guidelines for aerobic activity
and muscle strengthening to 20.1% of the adult population. As of 2012, this target has been
exceeded; 20.6% of adults 18 years and older were meeting physical activity recommendations
in 2012. However, the targets for reducing obesity and improving mean daily intake of total
vegetables among adults have seen little or no detectable improvement. In fact, obesity among
adults has risen 1.4% from 33.9% in 2005-2008 to 35.3% in 2009-2012. Further, mean daily
intake of total vegetables has remained static at 0.8 servings between 2001-2004 and
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2007-2010. 8, 9 Increased physical activity among the American adult population is a step in the
right direction, but there is still a long way to go in terms of health improvement of U.S. adults.
The Healthy People website provides tools and a framework for improving public health
at the community level through planning and implementing health promotion programs and
evaluating progress. 10 Various strategies for promoting healthy lifestyle behaviors including
regular physical activity and healthy eating have been researched in recent years. Public health
programs which increase access to healthy foods and create opportunities for physical activity
have been found to be successful in this area. 11, 12 The Diabetes Prevention Program (DPP) is
one example of an intensive lifestyle modification program that resulted in significantly
improved health outcomes among adult participants. 13 Since results from the original DPP were
published, other studies have used similar tactics to improve health through encouraging
participants to set and achieve healthy eating and exercise goals. 14, 15 However, more strategies
are needed to combat the growing problem of poor health behaviors among adults in the United
States.
Behavior modification interventions are often successful at improving health outcomes
among adult participants, but these programs are resource intensive, which makes them likely
unfit to be a long-term solution. 11, 12 There is a need for more sustainable approaches to promote
healthy lifestyle behaviors over an extended period. Community gardens offer an alternative
strategy for improving health through increasing access to fruits and vegetables, thus promoting
their consumption as well as providing opportunities for physical activity. 16 There is even some
evidence of a relationship between garden participation and having a healthy body weight. 17, 18
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Further analyses of health behaviors associated with garden participation are needed to determine
the usefulness of community gardens as public health programs.
Research Purpose
Community gardens hold potential for improving the health of adult participants,
particularly in terms of diet improvement. Through previous research, community gardens
appear to be useful in providing access to fruits and vegetables, which makes them more likely to
be consumed by participants. 19, 20 Additionally, community garden programs have been found to
provide participants with opportunities for physical activity and stress reduction. 21-23 However,
research on the relationship between garden participation and healthy lifestyle behaviors among
adults in the United States is limited to certain geographic regions and demographic
characteristics.
Therefore, further research is needed to determine whether garden participation is
associated with improved health behaviors among various segments of the adult population in
the United States. Adding to the small but growing body of literature on this topic can contribute
to future systematic reviews of literature that may ultimately determine whether community
garden programs are worthy of further development and implementation in the United States.
This research will contribute to the literature by analyzing self-reported fruit and vegetable
intake, physical activity, and stress levels among adult gardeners and non-gardeners in northern
Illinois. In addition, the research will improve public understanding of motivations and perceived
benefits associated with participating in community gardening and home gardening among the
adults living in both urban and rural locations throughout northern Illinois.
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Research Questions
Research questions to be answered by this study include the following:
1. Do adults who participate in gardening, either at a home/personal garden or at a
community garden, have higher fruit and vegetable intakes compared with adults who do
not garden at all?
2. Do gardeners participate in physical activity more frequently than non-gardeners?
3. Do gardeners experience lower levels of stress than non-gardeners?
4. Which factors motivate northern Illinois adults to consume fruits and vegetables?
5. What benefits do adult gardeners perceive to be associated with participating in home
gardening and/or community gardening?
Hypotheses
The research hypotheses include the following:
1. Adults who garden will report higher intakes of fruits and vegetables compared to adults
who do not garden at all.
2. Garden participants will report participating in physical activity more frequently
compared to non-gardeners.
3. Garden participants will report lower levels of stress compared to non-gardeners.
4. Most research participants will report health and enjoyment as reasons for eating fruits
and vegetables.
5. Most gardeners will report that gardening benefits them by helping them live an overall
healthy lifestyle and eat more fruits and vegetables.

CHAPTER 2
REVIEW OF LITERATURE
Introduction
Garden participation has been researched in recent years for its association with increased
fruit and vegetable intake, physical activity levels, and other positive health behaviors among
adults in the United States. However, studies are limited in number and lack uniform
methodology essential for large-scale comparisons of research. More research is needed,
representing various subsets of the adult population in the Unites States and utilizing strong,
repeatable research methods such as validated food frequency questionnaires (FFQs). This type
of research will be more useful in future systematic reviews of the literature studying the
relationship between garden participation and health behaviors.
The purpose of this literature review is to focus on four major themes: health of adults in
the United States, health benefits associated with fruit and vegetable consumption and physical
activity, current strategies for promoting healthy eating and physical activity among adults in the
United States, and health benefits of garden participation. These focuses are important to better
understand how garden participation may lead to improved health behaviors among adults in the
United States.

Burden of Chronic Diseases in the United States
Per the Health, United States, 2015 report from the CDC, heart disease was the leading
cause of death among Americans in 2014 at a rate of 167 deaths per 100,000 standard
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population, accounting for 23% of all deaths that year. While the death rate associated with heart
disease has declined over the years, it has remained the leading cause of death among Americans
for decades. 1 In 2011, the American Heart Association (AHA) predicted 40% or more of
Americans would suffer from cardiovascular disease (CVD) in some form by the year 2030.
These predictions turned out to be off by almost 15 years, when in 2015, 41.5% of the US
population had one or more conditions related to CVD. In its most recent projections, the AHA
predicted 45% of the US population, or about 131.2 million Americans, will suffer from CVD in
some form by the year 2035. 24
Cancer, another chronic disease, is the second leading cause of death in the United States,
accounting for 161.2 deaths per 100,000 standard population and 23% of deaths in 2014. Like
heart disease, cancer-related death rates have decreased in recent years, but cancer has remained
the second leading cause of death among Americans for a number of years. Other chronic
diseases, including type 2 diabetes and stroke, are also included among the top ten leading causes
of death in the United States. 1 Fortunately, healthy lifestyle behaviors such as eating a highquality diet, practicing regular physical activity, and maintaining a healthy body weight can
reduce the risk for developing chronic diseases including heart disease, cancer, and type 2
diabetes in most people.
Unfortunately, most American adults do not practice identified healthy behaviors, which
has led to an increase in obesity rates in recent years. According to NHANES data, the ageadjusted prevalence of obesity among adult men in the United States in 2009-2010 was 35.5%
while the obesity rate among adult women was 35.8%. 25 Further, between 2011 and 2014, the
CDC found 36.3% of adults 20 years and older in the United States were obese; 20.6% were
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Grade 1 (BMI 30.0-34.9), 8.8% were Grade 2 (BMI 35.0-39.9), and 6.9% were Grade 3 (BMI
40+). 1 This means more than one-third of the total adult population in the U.S. is at an increased
risk for multiple co-morbidities including cancer, heart disease, and type 2 diabetes due to weight
status alone. Rates of all grades of obesity increased between 1999-2002 and 2011-2014. 1
Overweight and obesity have been on the rise in the United States for many years, and if this
trend continues, there is little hope for reducing the burden of chronic diseases in America. 12

Health Risks of Overweight and Obesity
Risk for developing or dying from a chronic disease such as heart disease or cancer can
be reduced through maintenance of a healthy Body Mass Index (BMI). BMI is calculated by
dividing a person’s weight in kilograms by the square of his or her height in meters. Typically, a
healthy body weight exists within the BMI range of 20 to 24.9. Overweight is defined as having
a BMI equal to or greater than 25, and obesity is defined as having a BMI of 30 or greater. BMI
is commonly used when classifying adults as overweight or obese because it is a simple
calculation that does not change from male to female in adults aged 18 years and older, making it
an appropriate calculation for large populations. 12 Extensive research has been conducted on the
relationship between overweight and obesity and chronic disease and mortality. The World
Cancer Research Fund and American Institute for Cancer Research found overweight and
obesity were related to incidence of various diseases, including incidence of heart disease,
various types of cancer, type 2 diabetes, and more. 4
In a study of 1,118 patients followed from 2004 to 2011 in Boston, Massachusetts,
increased burden from heart disease was found to be associated with BMI of 25 or greater.
Clinical data were collected, then a coronary computer tomography angiography (CTA) exam
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was performed to measure presence, extent, and severity of coronary artery disease (CAD).
Patients with a BMI within the normal range (20-24.9) were found to experience less heart
disease-related burden than patients with a BMI of 25 or greater. 26
One prospective cohort study collected anthropometric data from a sample of 31,702
healthy Iowa women and followed them from 1986 until 1997. Multivariable-adjusted relative
risk was analyzed comparing the highest and lowest quintiles of adiposity, a term used to
describe body fat in humans. Patients with higher adiposity as measured by waist circumference,
BMI, and waist-to-hip ratio were found to be at higher risk for mortality from heart disease,
cancer, and other causes. 27

Physical Activity and Disease Prevention
The 2008 Physical Activity Guidelines for Americans promotes participating in moderate
exercise for a total of at least 150 minutes per week, or vigorous exercise for a total of 75
minutes per week, or a combination of the two. Aerobic activity is defined as activity that
increases heart rate and causes heavier breathing. Light-intensity activities do not work the body
hard enough to increase heart rate. Moderate-intensity activities, however, cause an increase in
heart rate and induces sweat production. Some examples of moderate-intensity activities include
walking briskly, playing doubles tennis, and pushing a lawn mower. Vigorous-intensity activities
cause very hard and fast breathing and a significant increase in heart rate. Some examples of
vigorous activity include jogging or running, swimming laps, or playing basketball. 28 These
physical activity guidelines recognize heavy gardening as a vigorous intensity activity due to the
strenuous nature of digging, pulling weeds, and the wide range of bodily motion necessary to
facilitate the maintenance of a garden. 28
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Physical activity consisting of 40 minutes of aerobic activity of moderate to vigorous
intensity performed 3 to 4 times weekly has been associated with reduced blood pressure and
cholesterol. These positive health outcomes contribute to chronic disease and mortality risk
reduction. 3 A meta-analysis of 81 studies analyzing relative risks associated with high versus
low activity found strong evidence for an inverse association between physical activity and risk
of type 2 diabetes. 29
Despite the known health benefits of performing regular physical activity, the CDC found
in 2014 that “20.9% of adults aged 18 years and older met the 2008 federal physical activity
guidelines for both aerobic activity and muscle strengthening.” 1 In other words, almost 80% of
American adults are not meeting the recommendations for physical activity. This puts them at an
increased risk for developing and dying from chronic diseases. Various behavior modification
programs and interventions have been proposed as potential strategies for improving physical
activity levels among adults in the United States. 30
Diet Quality Related to Chronic Disease Risk
Population-based, prospective cohort studies are useful for identifying diet-related health
risk factors. In the United States, NHANES provides data from these types of studies annually.
The European Prospective Investigation into Cancer and Nutrition (EPIC) is a similar database in
Europe. Results of meta-analyses using research based on these data indicate diet and physical
activity-related factors play a role in the development of chronic diseases and incidence of
mortality.
Wang DD, et al. analyzed data from NHANES 1999-2000 through 2009-2010 to
determine diet quality of American adults.5 The sample population included 29,124 adults
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ranging from 20 to 85 years old and was nationally representative. Results from surveys across
all time periods showed relatively low intake of fruits, vegetables, whole grains, nuts and
legumes, and omega-3 fats. Consequently, the vast majority of the United States adult population
fell short of dietary recommendations. These results indicate diet quality of American adults is
and has been poor and there is much room for improvement. 5
Nicklas et al. analyzed dietary data from NHANES 2001-2008 to compare diet quality
and cardiovascular risk factors (CVRF) among 18,988 men and women 19 years and older.31 The
2005 Healthy Eating Index (HEI) was used to measure diet quality. This tool assigns a dietary
quality score based on intake of total fruit, whole fruit, total vegetables, dark green
vegetables/orange vegetables and legumes, total grains, whole grains, milk, meat and beans, oils,
saturated fat, sodium, solid fats, alcohol, and added sugars. Higher scores indicate higher diet
quality. Regression analyses and odds ratios were conducted and results indicated reduced risk
factors associated with high diet quality, as measured by the HEI. 31
Von Ruesten et al. analyzed dietary intake of 23,531 German men and women
participating in the EPIC – Postdam Study.32 Multivariable-adjusted Cox regression analyses
were performed to identify any relationships between 45 single food groups (including both
fruits and vegetables) and incidence of chronic diseases including heart disease, cancer, and type
2 diabetes. A significant inverse relationship was found between high consumption of raw
vegetables and risk of chronic diseases, specifically heart disease. Butter was found to be
associated with increased CVD risk, but some vegetable oils had an inverse relationship with
CVD risk. 32
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It has been well documented that increased fruit and vegetable intake is associated with
lower risk of all-cause mortality, particularly CVD related mortality. Wang et al. (2014)
conducted a meta-analysis of 16 prospective cohort studies including data from 834,234
participants over follow-up periods ranging from 4.6 to 26 years.2 Data was collected on incident
cardiovascular disease, cancer, and mortality among participants during this time period. Higher
intake of fruits and vegetables was found to be significantly associated with reduced mortality
risk, with a maximum benefit realized at five servings of fruits and vegetables per day. 2
Various population-based epidemiological studies have observed an inverse relationship
between fruit and vegetable consumption and prevalence of heart disease. As part of the
Monitoring Project on Risk Factors and Chronic Diseases in the Netherlands (MORGEN Study),
the incidence of coronary heart disease (CHD) was tracked in 20,069 men and women.
Participants underwent dietary assessment using a 178-item food frequency questionnaire (FFQ).
Results showed a 34% decreased incidence of CHD among those participants with highest intake
of fruits and vegetables compared to those with the lowest fruit and vegetable consumption. 33
Additionally, the results of the first NHANES Epidemiologic Follow-Up Study, by Bazzano et
al., showed that three or more servings of fruits and vegetables daily were related to 27% lower
stroke incidence, 42% lower stroke mortality, 24% lower ischemic heart disease mortality, and
15% lower all-cause mortality when compared to consuming one servings or less per day. 34
In an analysis of data from over 12,000 cases of various common types of cancer, diet
analyses showed significantly reduced odds ratios for incidence of some types of cancer among
those who consumed cruciferous vegetables at least once per week when compared with no or
occasional consumption. This inverse relationship between cruciferous vegetable intake and
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incidence of cancer was found in cancer of the oral cavity/pharynx, esophagus, colorectum,
breast, and kidney. 35 The literature clearly supports fruits and vegetables as important
components of a healthy diet.
Fruits and Vegetables as a Marker of Healthy Diet
The health benefits of fruits and vegetables can largely be attributed to their vitamin,
mineral, dietary fiber, and phytochemical contents. While vitamins and minerals have other roles
essential for normal bodily function, when it comes to preventing chronic diseases, these
micronutrients are most valuable in their ability to reduce oxidative stress within the body.
Vitamins E, C, and beta-carotene, which are found in a variety of fruits and vegetables, act as
antioxidants within the body. Vitamin E and beta-carotene are protective of lipids, while vitamin
C protects against free radical damage to other tissues such as skin and blood fluid. Minerals are
essential in their defense against oxidative damage by contributing to antioxidant enzyme
function. Enzymes responsible for protecting against the most harmful oxidants within the body
are highly dependent on selenium, copper, manganese, and zinc – all materials which can be
found in a range of fruits and vegetables. Phytochemicals, such as lycopene found in tomatoes,
also act as antioxidants. Dietary fiber plays an important role in blood sugar regulation and
weight management as well as gastrointestinal health. 36
Antioxidants are molecules capable of providing electrons to free radicals, thereby
stabilizing them and preventing more free radicals from being formed. Free radicals form within
the body as a result of natural bodily processes such as metabolism. Without proper levels of
antioxidants, free radicals can accumulate and cause cellular damage to protein, lipids, and
deoxyribonucleic acid (DNA). This oxidative damage created by free radicals is the main culprit
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behind the onset of chronic diseases such as heart disease and various forms of cancer. Increased
consumption of fruits and vegetables results in higher levels of antioxidants in the body that can
then be used to offset damage from free radicals and prevent the development of chronic
diseases. 37
The Dietary Guidelines for Americans 2015-2020 recommends consumption of a variety
of vegetables, including vegetables from all subgroups: dark green, red and orange, legumes
(beans and peas), starchy, and other. Fruit is recommended to be consumed most frequently as
whole fruits rather than fruit juice. 38 The United States Department of Agriculture (USDA)
created MyPlate as a tool to help the public make more informed decisions about dietary intake.
According to the MyPlate guidelines, adults should be consuming 1.5 to 2 cups of fruit and 2 to 3
cups of vegetables daily to obtain maximum health benefits. 39
Strategies to Improve Health Behaviors in Adults
Because fruit and vegetable intake and physical activity among adults in the United
States are below the national recommendations, there is a need for strategies to promote healthy
lifestyle behaviors among this population.
The Diabetes Prevention Program was a clinical trial involving 3,234 overweight,
prediabetic adults 25 years and older in the United States from 1996 to 1999. Participants were
randomly assigned to one of three interventions aimed at preventing type 2 diabetes: medication
plus standard lifestyle recommendations, placebo plus standard lifestyle recommendations, or an
intensive lifestyle intervention. The intensive lifestyle intervention involved a 16-lesson
curriculum on diet, exercise, and behavior modification taught to each participant individually.
The goal was to achieve a 7% reduction in initial body weight by eating a healthy low-calorie,
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low-fat diet and following the national physical activity recommendations. After 24 weeks, the
intensive lifestyle intervention resulted in a 58% reduction in diabetes incidence, as compared
with placebo. The medication treatment resulted in a 31% reduction. Weight loss goals were met
among 50% of lifestyle intervention participants by the end of the 24 weeks, but only 38% had
maintained the weight loss at follow-up visits which ranged from 1.8 to 4.6 years after
intervention. These results indicate healthy lifestyle behaviors can prevent type 2 diabetes and
promote weight loss among overweight adults at high risk for the disease. 13
In an adapted version of the 2002 Diabetes Prevention Program called the Montana
Cardiovascular Disease (CVD) and Diabetes Prevention Program (DPP), 3,804 adults at high
risk for CVD and type 2 diabetes participated in a 4-month intensive lifestyle intervention. Daily
fat and calorie intake goals were assigned to participants based on height, weight, blood pressure,
fasting blood glucose levels, and lipid levels. Participants were encouraged to self-monitor daily
grams of fat, calorie intake, and physical activity and report to lifestyle coaches weekly.
Participants were given the opportunity to participate in supervised physical activity at least
twice weekly. At the end of four months, the average weight loss among participants was 6.2
kilograms (13.7 pounds), and 50.3% of participants achieved a weight loss of 5% or more of
baseline body weight. 14
Similar strategies were found to be successful among adults in northern Illinois in 2009.
A randomized controlled health intervention took place in the city of Rockford, Illinois, called
the Complete Health Intervention Program (CHIP). Participants (n=348) ranged in age from 24
to 81. The Short Form 36 Health Survey Version 2.0 (SF-36v2) was used to measure overall
health and functional status, which provided data used to infer health-related quality of life.
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Those in the intervention group were invited to attend 16 two-hour group sessions with various
healthcare professionals involving lectures, food demonstrations, question and answer sessions,
health education, and positive reinforcement. Participants were encouraged to make and follow
dietary and exercise goals. The intervention group showed significantly greater improvements
than those in the control group through six weeks in physical activity, BMI, and unproved levels
of daily nutrients from food. These positive health outcomes were inferred to be the primary
explanation for improved quality of life indicators in general. 15 These programs are successful,
but highly intensive. There is a need for supportive strategies to help adults continue leading
healthy lifestyles without the continuous support of healthcare professionals or lifestyle coaches.
Recent research has identified several barriers to maintaining healthy diets and exercise
regimens. One major barrier to healthy eating is reduced access to healthful foods. Previous
research has found low consumption of vegetables is associated with lower socioeconomic
status, 40, 41 lower income, 42, 43 and lower education. On the other hand, higher consumption of
vegetables has been found to be associated with increased availability 43- 45 and reduced cost of
vegetables. 46-49
Appleton et al. conducted a systematic review of the literature of 77 published studies on
interventions to increase intakes of vegetables.30 Most identified interventions studied youth. Of
the identified interventions targeting adults, those using information, education or other cognitive
techniques and those based on changing the food environment were most successful. 30 Evans et
al. conducted 13 focus groups in which qualitative data was collected from 148 people from a
low-income, ethnically-diverse region of central Texas.50 The aim of the study was to identify
barriers to healthful shopping behaviors. High price of healthful foods, poor quality of available
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healthful food, and lack of overall quality of the proximate retail stores were identified as the
biggest barriers. Participants suggested placement of new chain supermarkets in their
communities as a possible solution to the access barrier. While convenience store strategies were
not highly regarded among this group, farmer’s markets and community gardens were regarded
as useful complementary solutions. 50
In recent years, community gardens have been promoted as a means for increasing access
to fruits and vegetables. A review of literature on the nutritional implications of farmer’s markets
and community gardens was published by the Journal of the American Dietetic Association in
2010. Results of this analysis indicated community gardens may be associated with increased
consumption of fruits and vegetables, but the current research is limited to small sample sizes
and use of various methodologies that make comparisons between studies difficult. It was
recommended that future studies assessing fruit and vegetable intake related to community
garden participation should use “validated and standardized methods so results can be compared
across studies and reliable conclusions can be reported.” 51 The current study uses a food
frequency questionnaire (FFQ) which was modeled after a validated FFQ used in NHANES
population-based surveys.
Community Gardens
Community gardens have been in existence in the United states since the 1890s, when
they were first implemented in Detroit, Michigan, in an effort to promote civic beautification and
to teach quality work ethic to youth. Throughout the years since then, community gardens have
served many purposes including food supply expansion during World War One, increasing food
security during the Great Depression, and environmentally-friendly renovation of abandoned
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urban land in the 1970s. 52 In more recent years, community gardens have provided adults with
food security and health improvement opportunities. 53
Healthy Body Weight
George et al. identified 110 healthcare-based gardens throughout the United States and
analyzed the demographic characteristics of the various populations served by these gardens.17
Gardens were identified using a collaborative search of the American Community Garden
Association database, the Public Gardens Locator provided by the National Gardening
Association and the Therapeutic Landscape Network. Demographic characteristics were
analyzed using health indicator data from the Robert Wood Johnson County Health Rankings
and Roadmaps database. Results of this analysis indicated communities served by healthcarebased gardens are representative of the United States population, but had significantly lower
rates of obesity. 17 These findings suggest healthcare based gardens may promote healthy weight
maintenance among the communities they serve.
Zick et al. compared BMI data of 198 community garden participants to three comparison
groups including neighbors, same-sex siblings, and spouses in Salt Lake City, Utah.18 Heights
and weights of study participants were collected from the Utah Driver License Division (DLD)
and were used to calculate BMI. Multivariate analyses were performed and results indicated
community garden participants had significantly lower BMIs compared with BMIs of their
neighbors and same sex-siblings. Women gardeners were found to be 46% less likely to be
overweight or obese compared to female neighbors, and men gardeners were 62% less likely to
be overweight or obese compared to their male neighbors. 18 Results from this study indicate an
association between community garden participation and maintenance of a healthy body weight.
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Increased Physical Activity
In a study of 21 Korean women aged 70 years and older, Park et al. found a garden
intervention was associated with improved health indicators.21 Participants were split into a
garden group and a control group. The garden group performed low- to moderate-intensity
gardening activities twice weekly for a total of fifteen 50-minute sessions. Health assessments of
both groups were conducted before and after the 15-session intervention and analyzed body
weight, lean mass, body fat percentage, height, BMI, age-adjusted maximum heart rate, blood
lipids, inflammation in peripheral blood mononuclear cells, oxidative stress, and blood pressure.
During 4 of the 15 sessions, participants’ heart rates were measured before gardening, followed
by continuous monitoring throughout the activity using a heart rate monitor. Subjective
perception of effort was assessed after each session using the rating of perceived exertion scale
(RPE), which ranges from 6 (no exertion at all) to 20 (maximal exertion). Results showed that
while most participants self-reported the gardening exercise as light intensity, these exercises
proved to have beneficial effects on the assayed markers of immunity as well as markers of
cardiovascular health. 21
Park et al. studied a group of 53 older adults in Manhattan, Kansas.23 Active gardeners
(those who met physical activity recommendations through gardening), gardeners, and nongardeners were analyzed for physical and mental health conditions, hand strength and pinch
force, and bone mineral density. Garden participation was determined using a survey called the
Community Health Activities Model Program for Seniors Questionnaire. Results of these
analyses indicated active gardeners and gardeners had better hand strength and pinch force than
non-gardeners, and physical health of active gardeners was significantly better than nongardeners and gardeners.23
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Increased Fruit and Vegetable Intake
Litt et al. conducted a population-based study of residents of Denver, Colorado, to
determine the relationship between fruit and vegetable intake and garden participation among
this population.19 Dietary data was collected from 436 mostly White (57%) adults using an areabased sampling of the general population plus a list-based census of community gardeners.
Results of this study found gardeners reported higher levels of fruit and vegetable consumption
compared to non-gardeners. Dietary intake of fruits and vegetables was measured using six items
the BRFSS food frequency questionnaire (FFQ), which is similar to FFQ items from the
NHANES that is used in the current study. However, the current study uses a more in-depth
methodology for dietary data collection, including 28 items on the FFQ. 19
Barnidge et al. used two complementary studies to analyze dietary intake of fruits and
vegetables related to community garden participation among a sample of 1,141 adults living in
rural, southeast Missouri.20 One study was a post-evaluation of a community garden intervention
using a convenience sample of known community garden participants (n=141), and the other was
a population-based, random-dial telephone survey (n=1000). Both studies found an association
between garden participation and increased fruit and vegetable intake. However, each used a
different methodology for collection of dietary data, both of which are not commonly used.
Dietary intake of fruits and vegetables was measured among the convenience sample by response
to, “Because I work in the community garden, I eat more fruits and vegetables.” Among the
population-based sample, dietary intake of fruits and vegetables was based on a composite
measure estimating eating vegetables three or more times per day and eating fruits two or more
times per day. Due to these unusual measurements of dietary intake, comparison of data from

21
this study with others is limited. The current study uses items from a commonly used FFQ,
making the current data more useful for comparisons with other studies. 20
Carney et al. conducted a participatory research project in which Hispanic farmworker
families (n=42) were educated in planting and maintenance of organic gardens.54 Vegetable
intake and food insecurity were measured at pre- and post-intervention. Results showed a 66.6%
increase in adults reporting consumption of vegetables several times a day, and reports of either
sometimes or frequently worrying in the past month that food would run out before money was
available to buy more dropped by 28.1% from pre-intervention to post-intervention. Analysis of
interview responses as well as text responses from the post-intervention survey identified reports
of physical as well as mental health benefits associated with the garden intervention. 54
Stress Reduction
In a randomized controlled field experiment involving 30 allotment gardeners, Van Den
Berg and Custers analyzed stress levels of participants before and after performing various
tasks.22 All participants performed a stressful task, then participants were split into two groups.
One group performed outdoor gardening and the other performed indoor reading following the
stressful task. Salivary cortisol levels and self-reported mood were measured among all
participants at baseline, after completion of the stressful task, then after reading or gardening.
Individuals from both groups had decreased cortisol levels after completing their assigned tasks
(either outdoor gardening or indoor reading). However, cortisol decreases were significantly

22
stronger in those individuals who gardened outdoors after the stress task compared with those
who read indoors after the stress task. These results indicate gardening may be an effective
stress-relieving activity. 22

CHAPTER 3
METHODS AND DESIGN
Research Design
This study was approved by the Northern Illinois University Institutional Review Board
(IRB) prior to conduction of the survey research (Appendix A). It is a non-experimental, crosssectional, correlational survey study. Participants were surveyed about various aspects of their
lives including demographic characteristics, intake of fruits and vegetables, frequency of
participation in physical activity of various intensities, perceptions of personal health, attitudes
and values related to fruit and vegetable intake, fruit and vegetable purchasing behaviors, and
frequency of participation in home and community gardening. Individuals who reported any
participation in gardening were also asked to report reasons why they participate in gardening
and benefits associated with gardening. All data collection was through self-administered
questionnaires where the respondents were asked to complete the entire questionnaire by
themselves.
Data Collection: Recruitment and Sampling
Included in this survey were adults living in northern Illinois. Anyone under the age of 18
years old and/or those who live outside of northern Illinois were excluded from the study.
Participants were recruited via flyers posted in public locations, web posting on social media
platforms directed toward the target population of adults living in northern Illinois, and to a
lesser extent, via face-to-face recruitment at public events. An additional target population within
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the inclusion criteria was garden participants, including those who garden at community gardens.
To recruit community gardeners, emails were sent to public contacts of various community
garden organizations throughout northern Illinois. All participants were informed of the pertinent
details of participating in the research, including risks and benefits.

Instrument Development
The 46-item survey was made available to participants online through Qualtrics, a trusted
web-survey platform, or as a 13-page, hard-copy packet (Appendix B). The survey was
originally developed by the researcher, using selected NHANES Fruit and Vegetable Food
Frequency Questionnaire (FFQ) items. This FFQ was developed by the National Cancer
Institute, which supported its application in the NHANES survey. 55 The survey was first
delivered to a group of 15 volunteers who read and completed the entire survey and provided
feedback to the researcher to make changes as necessary.

Pilot Testing of Instrument
Volunteers were recruited to participate in pilot testing of the survey instrument used in
this research. The survey was read and completed by 15 volunteers recruited via social media.
Feedback was delivered via private messaging and focused on improvement of clarity and
cohesion of the survey. Based on the feedback from the volunteers who pilot tested the survey
instrument, several changes were made.
For survey items #25 and #26: “Convenience” and “Location” were listed as separate
options for factors that influence fruit and vegetable purchasing decisions. The option “Location”
was eliminated, as “Convenience” serves the same purpose and does not add useful information
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in being a separate option. The Fruit and Vegetable Food Frequency Questionnaire (FFQ) was
reduced to include only those fruits and vegetables that are commonly consumed, grown locally,
and for which intake may change seasonally. Reducing the number of items included in the Fruit
and Vegetable FFQ lessens the participant burden, which helps maintain accuracy of responses.
Participants were given the option to type or write in other fruits and vegetables frequently
consumed.

Data Collection and Procedures
Participants spent approximately 10 to 15 minutes on average completing the survey. For
those completing the hard-copy version of the survey, each participant read and signed a research
participation consent form before completing the survey. The web-based survey included the
consent form in the beginning of the survey and required participants to click to agree before
beginning the survey. The data collected can be divided into 11 categories: inclusion criteria,
demographics, factors influencing fruit and vegetable intake, health behaviors, fruit and
vegetable purchasing, factors influencing fruit and vegetable purchasing, community garden
participation, benefits of community gardening, home garden participation, home garden
benefits, and the Fruit and Vegetable FFQ. It is important to note research participants completed
this survey during the fall (September through October), and were asked to consider their fruit
and vegetable intake over the past three to four warm-weather months. Most of the fruits and
vegetables included in the Fruit and Vegetable Questionnaire were in season in northern Illinois
during the time being reported. Responses to each category of data were individually analyzed
and used to answer one or more research questions.
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Statistical Analysis
Statistical analyses were performed using the statistical analysis software Statistical
Package for the Social Sciences (SPSS). Descriptive statistics were used to analyze
characteristics of the study sample. Various scores were computed, including: Fruit and
Vegetable Food Frequency (FF) score, Fruit FF score, Vegetable FF score, Dark Green
Vegetable FF score, Red & Orange Vegetable FF score, Beans & Peas FF score, Starchy
Vegetable FF score, and Other Vegetable FF score. Table 1 displays the three research questions
from this study as well as their corresponding hypotheses, variables, and the statistical analyses
used to answer each question.
To answer Research Question 1, mean FF scores for each category of fruits and
vegetables were calculated among two comparison groups: gardeners and non-gardeners. An
independent-samples t-test was used to determine if any FF scores were significantly different
between groups. To answer Research Question 2, frequency of participation in light, moderate,
and vigorous activity were analyzed and divided into categories which were then compared
between groups using chi-square analyses. Chi-square analyses were also used to determine any
significant differences between groups among categorical data related to perceptions of personal
health, including questions about stress and sleep.

Table 1
Data Analysis

Research Questions

Hypotheses

Variables

Statistical Tests

Do adults who participate in
gardening, either at a home/personal
garden or at a community garden,
have higher fruit and vegetable
intakes compared with adults who do
not garden at all?

Garden participants will report
higher intakes of fruits and
vegetables compared to nongardeners.

Dependent:
Fruit and Vegetable Intake
Independent:
Gardener vs Non-Gardener

Independent t-test

Do gardeners participate in physical
activity more frequently than nongardeners?

Gardeners will report participating
in light physical activity more
frequently than non-gardeners.

Dependent:
Physical Activity Frequency
Independent:
Gardener vs Non-Gardener

Chi Square

Do gardeners experience lower levels
of stress than non-gardeners?

Garden participants will report
lower levels of stress compared to
non-gardeners.

Chi Square

Which factors motivate Northern
Illinois adults to consume fruits and
vegetables?

Most research participants will
report health and enjoyment as
reasons for eating fruits and
vegetables.
Most gardeners will report that
gardening benefits them by helping
them live an overall healthy
lifestyle and eat more fruits and
vegetables.

Dependent:
Stress Levels
Independent:
Gardener vs Non-Gardener
n/a

What benefits do adult gardeners
perceive to be associated with
participating in home gardening
and/or community gardening?

n/a

Descriptive
Statistics

Descriptive
Statistics
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CHAPTER 4
RESULTS
Sample Demographic Characteristics
Of the 170 men and women who took the survey, 103 completed an acceptable number of
questions and were included in the analysis. Table 2 shows the demographic characteristics of
the study sample which were ascertained through six questionnaire items. Those items asked
participants to report their gender, age group, ethnicity, residence in Northern Illinois, education,
and household income. Additionally, a series of four survey items were directed at determining
food security status.
Of the 103 included participants, 100% responded to the survey questions regarding
gender, age, ethnicity, and education. The study sample was made up of 78.6% females (n=81).
Participants reported age by selection of one of nine age groups ranging across the span of 18
years to 60 years and older. These age groups were then categorized into quintiles, with 30.1%
(n=31) of the sample within the 18-29 years group, 17.5% (n=18) in the 30-39 years group,
19.4% (n=20) in the 40-49 years group, 13.6% (n=14) in the 50-59 years age group, and 19.4%
(n=20) in the 60 years and older group. The vast majority of the study sample reported White
ethnicity (96.1%; n=99). The remaining four survey respondents reported Asian (1.9%; n=2) or
Hispanic/Latino (1.9%; n=2) ethnicity.
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Participants were asked to report their highest level of education by selecting from a list
of eight options including some high school; high school diploma/GED; some college, no
degree;
Table 2
Demographic Characteristics of Study Sample

Characteristic
Gender (n=103)
Male
Female
Age (n=103)
18-29 years
30-39 years
40-49 years
50-59 years
60+ years
Race/ethnicity (n=103)
White
Asian
Hispanic or Latino
Residence (n=97)
Rural
Urban
Education (n=103)
Less than college
Some college, no degree
Associate’s Degree
Bachelor’s Degree
Higher than Bachelor’s Degree
Household Income (n=102)
Below $30,000
$30,000-$49,000
$50,000-$69,000
$70,000+

n(%)
22(21.4)
81(78.6)
31(30.1)
18(17.5)
20(19.4)
14(13.6)
20(19.4)
99(96.1)
2(1.9)
2(1.9)
44(42.7)
53(51.5)
7(6.8)
20(19.4)
10(9.7)
31(30.1)
35(34.0)
18(17.5)
10(9.7)
25(24.3)
49(47.6)
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associate degree; bachelor’s degree; some graduate school, no graduate-level degree; master’s
degree; and doctoral degree. For analysis, education level was grouped into quintiles. Most of the
study sample had higher education than a bachelor’s degree (34.0%; n=35), while 30.1% (n=30)
attained a Bachelor’s degree, 9.7% (n=10) attained an associate degree, 19.4% (n=20) had some
college education but no college degree, and 6.8% (n=7) had less than a college education.
Of the 103 included participants, 102 (99%) responded to the survey question regarding
household income. Participants were asked to report their annual household income by selecting
from a list of six options including below $20,000, $20,000-$29,000, $30,000-$39,000, $40,000$49,000, $50,000-$69,000, and $70,000 or more. For analysis, income level was grouped into
quartiles. Most of the study sample reported a household income of $70,000 or more (47.6%;
n=49), while 24.3% (n=25) of respondents reported $50,000-$69,000 per year, 9.7% (n=25)
reported $30,000-$49,000 per year, and 17.5% (n=18) reported an annual household income
below $30,000.
Study participants were presented with four questions regarding food security status.
Table 3 displays this survey data among the total study sample and further divides into gardeners
and non-gardeners. Of the 103 participants who responded to these questions, 19.4% (n=20)
reported cutting the size of meals due to lack of money for food at least once over the past 12
months, 6.8% (n=7) reported ever being hungry but not eating because they could not afford
food over the past 12 months, and 8.7% (n=9) reported running out of food and not having
enough money to get more at some point over the past 12 months.

Table 3
Food Security Among Sample Population

Survey Items on Food Insecurity
10. Which of the following best describes the food eaten
in your household over the last 12 months?
Enough of the kinds of foods we want to eat
Enough, but not always the kinds of foods we want
Sometimes not enough to eat
Often not enough to eat
11. Over the past 12 months, did you ever cut the size of
meals due to lack of money for food?
No
Yes – only 1 or 2 months
Yes – some months but not every month
Yes, almost every month
12. Over the past 12 months, were you ever hungry but
did not eat because you could not afford food?
No
Yes
13. Over the past 12 months, how often did food run
out and you did not have enough money to get more?
Never
Sometimes
Often

Frequency of Response
Total Sample
Gardeners
Non-Gardeners
(n=103)
(n=64)
(n=39)
n(%)
n(%)
n(%)

83(80.6)
17(16.5)
2(1.9)
1(1.0)

53(82.8)
10(15.6)
1(1.6)
0(0)

30(76.9)
7(17.9)
1(2.6)
1(2.6)

83(80.6)
5(4.9)
8(7.8)
7(6.8)

51(79.7)
3(4.7)
5(7.8)
5(7.8)

32(82.1)
2(5.1)
3(7.7)
2(5.1)

96(93.2)
7(6.8)

60(93.8)
4(6.3)

36(92.3)
3(7.7)

94(91.3)
8(7.8)
1(1.0)

57(89.1)
7(10.9)
0(0)

37(94.9)
1(2.6)
1(2.6)
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Research Question 1
Do gardeners have higher intakes of fruits and vegetables compared to non-gardeners?
A food frequency questionnaire (FFQ) was used to determine intake of fruits and
vegetables among the sample population. The FFQ contained 30 food items which were analyzed
according to eight categories, including Fruits and Vegetables (FV), Fruits, Vegetables, Dark
Green Vegetables, Red and Orange Vegetables, Beans and Peas, Starchy Vegetables, and Other
Vegetables. The mean Food Frequency (FF) scores for each category were compared between
two groups: Gardeners and Non-Gardeners.
Data collection took place during September and October of 2016. Fruits and vegetables
included in the FFQ were chosen based on their likelihood of being in season in northern Illinois
during the months of June, July, August, and September. Participants were given 10 response
choices to indicate the frequency at which they consumed these food items over the past four
warm-weather months of June, July, August, and September of 2016. The frequency responses
available to survey respondents were translated into servings per month, week, and day. This
translation is shown in Table 4. For the purposes of this study, the number of times consumed
over a given period is indicative of the number of servings during that time frame. It should be
noted that the FFQ used here does not include serving sizes and as a result is not indicative of
volumetric USDA servings. When a survey response translated to a range of servings, the
median number of servings was used for data analysis. For the purposes of the present study, FF
scores are presented as the median frequency of consumption per month or “monthly servings”
as shown in bold in Table 4. For discussion, the data was translated into the most appropriate
frequency interval.
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Table 4
Food Frequency Scores

Responses
Never
1 time per month or less
2-3 times per month
1-2 times per week
3-4 times per week
5-6 times per week
1 time per day
2-3 times per day
4-5 times per day
6 or more times per day

Monthly Servings Weekly Servings
Range Median Range Median
0
0
0
0
0-1
0.5
0-0.25
0.125
2-3
2.5
0.5-0.75 0.625
4-8
6
1-2
1.5
12-16
14
3-4
3.5
20-24
22
5-6
5.5
30-31
30.5
7
7
60-90
75
14-21
17.5
120-150
135
28-35
31.5
180+
180
42+
42

Daily Servings
Range
Median
0
0
0-0.033
0.017
0.066-0.098
0.082
0.131-0.262
0.196
0.393-0.524
0.459
0.656-0.787
0.722
1
1
2-3
2-3
4-5
4-5
6+
6

Participant FF scores were calculated for each category of fruits and vegetables by
summing FF scores for each individual food item included in the FFQ that corresponds to a
given category. Each comparison group (category of fruits and vegetables) contained a unique
range of possible scores based on the number of survey items pertaining to the category. For
example, Beans and Peas were only mentioned once in the FFQ, so the highest possible score for
this category is 180 (servings per month). Other Vegetables, on the other hand, are included 11
times in the FFQ, so the highest possible score in this section is 1,980 (servings per month),
which translates to nearly 65 servings of these types of vegetables eaten every day. This is
obviously highly unrealistic, and the highest observed score for this category was 245 (servings
per month) which translates to eight servings of Other Vegetables per day. This is not so
unrealistic considering the term “serving” in this case refers to the number of times foods in the
Other Vegetables group are eaten daily. People who graze on food throughout the day may
realistically eat eight small snacks/meals per day, which could all include Other Vegetables.
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To answer Research Question 1, first a means comparison was conducted to determine
mean FF scores for Gardeners and Non-Gardeners. Then, an independent-samples t-test was
performed to identify any significant differences in fruit and vegetable intake between Gardeners
and Non-Gardeners. The results of these analyses are presented in Table 5 and Figure 1. A
statistically significant difference was observed between Gardeners and Non-Gardeners in mean
FF scores of Vegetables (p=0.031), Red and Orange Vegetables (p=0.007), and Other Vegetables
(p=0.031) only. The significance level was set at p<0.05. No other significant differences were
observed between Gardeners and Non-Gardeners regarding fruit and vegetable intake.
To identify some possible confounding variables, fruit and vegetable intake including all
subcategories was compared across various demographic characteristics including gender, age,
residence, household income, and education level. Ethnicity was not analyzed due to
homogeneity of ethnicity among the study sample. Results of independent-samples t tests
indicated no significant relationship between gender or residence and fruit and vegetable intake
subcategories. Results of one-way ANOVA indicated no significant relationships between age
group or household income and fruit and vegetable intake subcategories. A one-way ANOVA
did indicate a significant relationship exists between education level and intake of dark green
vegetables. Results from the post hoc analysis indicated significantly higher intakes of dark
green vegetables among participants reporting some college education with no degree (p=0.029)
compared to those reporting associates degrees (mean difference = 18.3500). No other significant
differences were found between education levels.
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Table 5
Fruit and Vegetable Intake of Gardeners and Non-Gardeners

Fruit and Vegetable Group

Fruits and Vegetables
Gardeners
Non-Gardeners
Fruits Only
Gardeners
Non-Gardeners
Vegetables Only
Gardeners
Non-Gardeners
Dark Green Vegetables
Gardeners
Non-Gardeners
Red & Orange Vegetables
Gardeners
Non-Gardeners
Bean and Peas
Gardeners
Non-Gardeners
Starchy Vegetables
Gardeners
Non-Gardeners
Other Vegetables
Gardeners
Non-Gardeners

*Significant at p<0.05 level

Frequency of
Consumption
(Monthly)
Mean ± SD

T-test Significance

198.6 ±123.9
151.7 ±108.9

0.054

46.5 ±40.1
41.0 ±37.5

0.494

152.1 ±100.2
110.6 ±81.2

0.031*

16.6 ±17.3
14.0 ±14.9

0.444

37.3 ±33.0
22.5 ±21.5

0.007*

4.7 ±6.3
8.3 ±16.8

0.205

19.4 ±40.0
11.8 ±12.5

0.258

74.1 ±49.2
53.9 ±38.8

0.031*
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Fruits and vegetables
Fruits only
Vegetables only
Dark green vegetables
Red and orange vegetables
Beans and peas
Starchy vegetables
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Figure 1: Frequency of fruit and vegetable consumption of gardeners and non-gardeners by
month.

These results indicate a significant positive relationship between garden participation and
vegetable consumption; specifically, a significant positive relationship exists between garden
participation and consumption of vegetables that fall into the categories of Red and Orange
Vegetables or Other Vegetables. On average, Gardeners consumed Vegetables 41.5 more times
per month than Non-Gardeners. Gardeners consumed Red and Orange Vegetables 14.8 times
more per month than Non-Gardeners, and Other Vegetables were consumed by Gardeners, on
average, 20.2 times more per month compared to Non-Gardeners. Overall, these results indicate
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gardeners consume significantly more vegetables compared to non-gardeners, but no significant
difference exists between groups in terms of fruit consumption.
Research Question 2
Do gardeners participate in physical activity more frequently than non-gardeners?
Participants were asked to report how frequently they participate in physical activity of
various intensities by selecting one response from a list of options for each intensity listed. The
survey item asked participants, “Please indicate how often you participate in the following levels
of physical activity.” The descriptive statistics from these survey items are displayed in Table 6.
Of the 103 included participants, four did not report a frequency of participation in light activity,
five did not report moderate activity, and two did not report vigorous activity.
Chi-square analyses were performed to identify any significant relationships between
garden participation and frequency of participation in light, moderate, and vigorous physical
activity. Each intensity of physical activity was analyzed independently against garden
participation. For analysis, responses to frequency of light physical activity were condensed into
three groups, including one time per week or less, two or more times per week, and every day.
Responses to frequency of moderate and vigorous activity were dichotomized into one time per
week or less and two or more times per week. Results from Pearson chi-square analyses are
shown in Table 7. No significant relationship was identified in any of these comparisons at the
p<0.05 level. Results indicate there is no significant difference in frequency of light-, moderate-,
or vigorous-intensity physical activity between gardeners and non-gardeners.

38
Table 6
Physical Activity Among Gardeners and Non-Gardeners

Light Activity
Never
Less than 1 time per month
1 time per month
2 or more times per month
1 time per week
2 or more times per week
Every day
Moderate Activity
Never
Less than 1 time per month
1 time per month
2 or more times per month
1 time per week
2 or more times per week
Every day
Vigorous Activity
Never
Less than 1 time per month
1 time per month
2 or more times per month
1 time per week
2 or more times per week
Every day

Total Participants
n(%)
n=99
3(3.0)
2(2.0)
3(3.0)
3(3.0)
10(10.1)
22(22.2)
56(56.6)
n=98
14(14.3)
9(9.2)
9(9.2)
5(5.1)
12(12.2)
37(37.8)
12(12.2)
n=101
21(20.8)
22(21.8)
9(8.9)
6(5.9)
8(7.9)
34(33.7)
1(1.0)

Gardeners
n(%)
n=63
3(4.8)
2(3.2)
1(1.6)
1(1.6)
8(12.7)
13(20.6)
35(55.6)
n=63
12(19.0)
7(11.1)
5(7.9)
3(4.8)
9(14.3)
24(38.1)
3(4.8)
n=64
16(25.0)
11(17.2)
6(9.4)
4(6.3)
6(9.4)
20(31.3)
1(1.6)

Non-gardeners
n(%)
n=36
0(0)
0(0)
2(5.6)
2(5.6)
2(5.6)
9(25.0)
21(58.3)
n=35
2(5.7)
2(5.7)
4(11.4)
2(5.7)
3(8.6)
13(37.1)
9(25.7)
n=63
5(13.5)
11(29.7)
3(8.1)
2(5.4)
2(5.4)
14(37.8)
0(0)
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Table 7
Chi-Square Analysis of Physical Activity Among Gardeners and Non-Gardeners

Light Activity
1 time per week or less
2 or more times per week
Every day
Moderate Activity
1 time per week or less
2 or more times per week
Vigorous Activity
1 time per week or less
2 or more times per week
*Significant at p<0.05 level

Pearson
Chi-Square
Significance

Gardener
n (expected count)

Non-Gardener
n (expected count)

15 (13.4)
13 (14.0)
35 (35.6)

6 (7.6)
9 (8.0)
21 (20.4)

0.677

36 (31.5)
27 (31.5)

13 (17.5)
22 (17.5)

0.058

43 (41.8)
21 (22.2)

23 (24.2)
14 (12.8)

0.382

Research Question 3
Do gardeners experience lower levels of stress than non-gardeners?
Experienced levels of stress of research participants was measured using responses to one
question which is displayed in Table 8. Participants were asked to report their typical stress level
by selecting one of several possible responses to the question, “How would you rate your stress
level on a typical day?” Most (52.4%; n=54) participants reported moderate stress levels, and a
chi-square analysis showed no significant differences were observed in reported stress levels
between gardeners and non-gardeners. Results indicate most of the study sample has moderate
stress levels, and there is no significant difference between stress levels of gardeners compared
to non-gardeners.
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Table 8
Stress Levels Among Gardeners and Non-Gardeners

Stress Level
Very Low
Low
Moderate
High
Very High

Total Participants
n=103
n(%)

Gardeners
n=64
n(%)

Non-Gardeners
n=39
n(%)

4(3.9)
24(23.3)
54(52.4)
16(15.5)
5(4.9)

2(3.1)
15(23.4)
34(53.1)
11(17.2)
2(3.1)

2(5.1)
9(23.1)
20(51.3)
5(12.8)
3(7.7)

Research Question 4
Which factors motivate northern Illinois adults to consume fruits and vegetables?
Motivation for consuming fruits and vegetables was measured using responses to two
survey questions which are displayed in Table 9. Participants were asked to indicate “Which of
the following are reasons you eat fruits and vegetables?” marking all that apply. Additionally,
participants were asked to indicate “Which of the following is the MOST IMPORTANT reason
you eat fruits and vegetables?” given the same response choices from the previous question, but
directed to select only one response choice. The descriptive statistics from these survey items are
displayed in Table 9. Of the 103 included participants, 102 responded to each question.
Flavor/enjoyment and health were the two most commonly reported reasons for
consuming fruits and vegetables among the study sample: 89.2% (n=91) of participants reported
consuming fruits and vegetables because they like the flavor/they enjoy eating fruits and
vegetables; 87.2% (n=89) reported consuming fruits and vegetables because fruits and vegetables
are healthy. Similarly, most participants reported either flavor/enjoyment or health as the most
important reasons for consuming fruits and vegetables: 53.9% (n=55) of participants reported the
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Table 9
Reasons for Consuming Fruits and Vegetables

Which of the following
are reasons you eat
fruits and vegetables?
Mark all that apply.
n=102
n(%)

Which of the following are
the MOST IMPORTANT
reason you eat fruits and
vegetables? Select only one.
n=102
n(%)

89(87.2)

55(53.9)

I like the flavor/I enjoy eating fruits
and vegetables.

91(89.2)

45(44.1)

Fruits and vegetables are reasonably
priced.

17(16.6)

1(1.0)

Fruits and vegetables are easily
accessible.

27(26.5)

1(1.0)

It is convenient to eat fruits and
vegetables.

23(22.5)

0(0)

1(1.0)

0(0)

Fruits and vegetables are healthy.

Other
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most important reason for eating fruits and vegetables is that fruits and vegetables are healthy.
44.1% (n=45) of participants reported the most important reason for eating fruits and vegetables
is that they like the flavor/they enjoy eating fruits and vegetables. Overall, most of the study
sample reported health and flavor/enjoyment are reasons why they consume fruits and vegetables
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Research Question 5
What benefits do adult gardeners perceive to be associated with participating in home gardening
and/or community gardening?
Research participants were asked to report their level of agreement with a series of 10
statements related to gardening using a 7-point Likert scale ranging from “strongly agree” to
“strongly disagree.” Survey respondents who reported participating in community gardening
were asked to respond to statements specific to community gardening, while those who reported
participating in home gardening were asked to respond to a different set of similar statements
specific to home gardening. Some research participants reported participating in both community
gardening and home gardening; these participants were presented with both statement sets. The
descriptive statistics for these items are displayed in Tables 10 and 11.
Data from these two statement sets were trichotomized into “Agree,” “Neutral,” and
“Disagree.” Participants who reported “Strongly agree,” “Agree,” or “Somewhat agree” were
combined into the category “Agree.” Participants who reported “Strongly disagree,” “Disagree,”
or “Somewhat disagree” were combined into the category “Disagree.” Participants who reported
“Neither agree nor disagree” were categorized as “Neutral.” For both home gardeners and
community gardeners, most participants agreed with all of the statements. The highest level of
agreement was in response to three statements for community gardeners: 96% (n=22) of
community gardeners agreed with the statements, “I enjoy community gardening because it
allows me to be outdoors enjoying nature,” “Community gardens help beautify communities,”
and “I enjoy community gardening because it allows me to increase access to fruits and
vegetables for members of my community.” Among home gardeners, the highest level of
agreement was 95%
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Table 10
Benefits of Community Gardening

Agree
n(%)

Neutral
n(%)

Disagree
n(%)

I enjoy the social interaction involved in community
gardening. (n=23)

19(82.6)

3(13.0)

1(4.3)

Because I participate in community gardening, I eat more
fruits and vegetables. (n=23)

19(82.6)

4(17.3)

0(0)

I enjoy community gardening because it allows me to be
outdoors enjoying nature. (n=23)

22(95.6)

0(0)

1(4.3)

I have a greater appreciation for fruits and vegetables
because I have grown them myself. (n=23)

19(82.6)

3(13.0)

1(4.3)

Participating in community gardening has allowed me to try
some fruits and vegetables for the first time. (n=22)

15(68.2)

3(13.6)

4(18.1)

Participating in community gardening helps me live an
overall healthy lifestyle. (n=23)

17(73.9)

2(8.7)

2(8.7)

21(91.3)

1(4.3)

1(4.3)

22(95.6)

0(0)

2(8.7)

21(91.3)

0(0)

2(8.7)

22(95.6)

0(0)

1(4.3)

I enjoy the physical activity involved with community
gardening. (n=23)
Community gardens help beautify communities. (n=23)
I enjoy community gardening because it allows me to know
where my food is coming from. (n=23)
I enjoy community gardening because it allows me to
increase access to fruits and vegetables for members of my
community. (n=23)
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Table 11
Benefits of Home Gardening

Agree
n(%)

Neutral
n(%)

Disagree
n(%)

Because I participate in gardening, I eat more fruits and
vegetables. (n=62)

52(83.9)

8(12.9)

2(3.2)

I enjoy gardening because it allows me to be outdoors
enjoying nature. (n=61)

55(90.2)

3(4.9)

3(4.9)

I have a greater appreciation for fruits and vegetables
because I have grown them myself. (n=61)

57(93.4)

3(4.9)

1(1.6)

Participating in gardening has allowed me to try some fruits
and vegetables for the first time. (n=62)

44(71.0)

7(11.3)

11(17.7)

Participating in gardening helps me live an overall healthy
lifestyle. (n=60)

53(88.3)

4(6.7)

3(5.0)

I enjoy the physical activity involved with gardening. (n=62)

58(93.5)

1(1.6)

3(4.8)

Home/personal gardens help beautify neighborhoods. (n=62)

56(90.3)

6(9.7)

0(0)

I enjoy gardening because it allows me to know where my
food is coming from. (n=60)

50(83.3)

8(13.3)

2(3.3)

I enjoy gardening because it allows me to increase personal
access to fruits and vegetables. (n=61)

58(95.1)

2(3.3)

1(1.6)

I enjoy gardening because it allows me to increase access to
fruits and vegetables for members of my community. (n=62)

55(88.7)

3(4.8)

4(6.5)
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(n=61), which was in response to the statement, “I enjoy gardening because it allows me to
increase personal access to fruits and vegetables.
For both community gardeners and home gardeners, the most disagreement occurred with
the statement, “Participating in community gardening has allowed me to try some fruits and
vegetables for the first time,” with 18% (n=4) of community gardeners reporting disagreement
and 18% (n=11) of home gardeners reporting disagreement. Fourteen percent (n=3) of
community gardeners and 11% (n=7) of home gardeners reported neutrality with the statement.
Overall, most home gardeners and community gardeners reported agreement with all statements
regarding benefits of gardening.

CHAPTER 5
DISCUSSION
Practicing healthy lifestyle behaviors such as eating adequate amounts of fruits and
vegetables and participating in regular physical activity has been found to reduce the risk for
chronic disease development and mortality. Due to current high rates of overweight and obesity,
low levels of fruit and vegetable intake, and inadequate physical activity among adults in the
United States, chronic disease risk is high among this population. To reduce the chronic disease
burden in America, it is imperative that adults in the U.S. change their unhealthy behaviors.
Community gardens may be a useful resource for improving fruit and vegetable intake,
increasing physical activity levels, and reducing stress among adult participants. Analyzing
health-related factors including dietary intake of fruits and vegetables, frequency of participation
in physical activity, and stress levels among gardeners compared to non-gardeners provides
insight about the relationship between garden participation and health status among adults. To
identify useful strategies for promoting fruit and vegetable intake, it may be advantageous to
analyze common motivators for eating fruits and vegetables among the target population.
Further, examining the perceived benefits of gardening may contribute to better understanding of
the potential for garden programs to improve public health.
Data analysis revealed information pertaining to the variables involved in the original
hypotheses. The first hypothesis was, “Adults who garden will report higher intakes of fruits and
vegetables compared to adults who do not garden.” Results from independent-samples t tests
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indicated consumption of vegetables was higher among adults who garden compared to adults
who do not garden. Specifically, food frequency scores of total vegetables, red and orange
vegetables, and other vegetables were each found to be significantly higher among adults who
reported participating in gardening of some kind. However, intake of fruits was not found to be
significantly different between gardeners and non-gardeners. Results differed slightly from the
literature review. Previous studies showed intake of both fruits and vegetables were higher
among adults who reported participating in gardening compared to adults who reported no
garden participation. 19, 20
There are several possible reasons for this discrepancy. First, the dietary data collection
methods varied significantly between the present research and the studies mentioned in the
literature review. Barnidge and colleagues analyzed data collected from two different methods,
both of which were different from methods used in the present study. For the sample of known
community gardeners in the study by Barnidge et al., only one survey item was used to measure
fruit and vegetable intake; participants were asked to report their agreement with the statement,
“Because I work in the community garden, I eat more fruits and vegetables,” using a 5-point
Likert scale that ranged from “Strongly agree” to “Strongly disagree.” For the population-based
sample, fruit and vegetable consumption was measured using six items from the 2009 Behavioral
Risk Factors Surveillance Survey (BRFSS) questionnaire. In either case, much fewer questions
were used to collect data on fruit and vegetable consumption compared to the present study,
which included 28 items on the FFQ. 20 Litt and colleagues also used six items from the BRFSS
questionnaire to measure fruit and vegetable intake. These six items included green salad,
nonfried potatoes, carrots, other vegetables, fruit juice, and whole fruits. 19 It is plausible that
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fewer items on the food frequency questionnaire leads to increased generalization, which may
facilitate bias to report higher intakes of fruits and vegetables. On the other hand, including more
items on the FFQ may provide more opportunities for bias in responses; if consumption of each
individual item is over-reported due to bias, the sum total of fruit and vegetable intake may be
reported as much higher than what is actually occurring. Each method comes with some
drawbacks, but it would be most useful if multiple studies used the same data collection methods
so all data could be compared directly.
It is also important to note the demographic characteristics of the present study sample,
which included 73.8% (n=76) adults with a college degree and 47.6% (n=49) with a household
income of $70,000 or more. Previous research has found higher vegetable intakes among people
of higher income and education levels. 45, 46 Further, the sample in the study by Barnidge and
colleagues, which found an increased intake of both fruits and vegetables among gardeners
compared to non-gardeners, was made up of 39.7% (n=56) adults with a high school education
or less; data on household income was not collected in this study. 20 Similarly, Litt and
colleagues collected data from a study sample including 44% (n=192) adults with less than a
college degree; data on household income was not collected. However, Litt and colleagues did
ask participants to report whether they received any public assistance in the past year. Thirtyseven percent (n=161) reported receiving some level of public assistance in the past year, which
may indicate a lower household income among those individuals. 19
The differences in income and education levels between the populations studied by
Barnidge and colleagues and Litt and colleagues compared to the income and education levels in
the present study may have some influence on research results. Perhaps low-income and/or less
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educated individuals are benefiting more from increased access to fruits through gardening than
individuals of higher income and higher education levels. Considering 47.6% of the present
study sample reported an annual household income of $70,000 or more, 24.3% reported $50,000$69,000 household income, and 74% of the study sample reported a college degree, this
particular subset of the population may have higher intakes of fruits and vegetables regardless of
garden participation. This may explain why no significant difference was found in fruit
consumption between gardeners and non-gardeners in the present study. Further, the
significantly higher intakes of vegetables among gardeners compared to non-gardeners among
the mostly highly educated, high-income population in the present study suggests gardening has
a strong impact on vegetable intake regardless of socioeconomic status.
Another possible reason why no significant difference in fruit consumption was observed
between gardeners and non-gardeners in the present study is that not many fruits are commonly
grown in gardens in northern Illinois. This is partially due to climate of this region making it
difficult to grow a wide variety of fruits, but also because fruits that are commonly grown in
northern Illinois tend to be grown on trees, which are not typically considered garden plants. In
contrast, the study by Barnidge and colleagues was conducted in Denver, Colorado, and Litt and
colleagues conducted research on individuals in southern Missouri. 19, 20 Each of these studies
may have found higher fruit consumption among gardeners partially because the weather in these
regions is more suitable for growing fruit in a garden.
The second hypothesis was, “Garden participants will report participating in physical
activity more frequently compared to non-gardeners.” However, results from chi-square analyses
revealed no significant relationship existed between physical activity levels and garden
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participation among this study sample. While no previous literature was identified in the
literature review which could be directly compared to the present analysis of physical activity
among gardeners compared to non-gardeners, previous research in the literature review has
indicated gardening is a source of physical activity. 21, 23
The 2017 study by Sin-Ae Park and colleagues analyzed the effects of a gardening
intervention on 11 Korean women aged 70 years and older compared to a control group of 10
Korean women of the same age group.21 The intervention included 15 sessions of low- to
moderate-intensity gardening activity which took place for an average of 50 minutes per session
with two sessions per week. During 4 of the 15 sessions, heart rate was measured among
participants using a heart rate monitor before and continuously throughout the gardening
intervention. A variety of cardiovascular health markers including blood lipids and blood
pressure were measured before and at the end of the 15 sessions. Results indicated decreased
cardiovascular health risks among the intervention group compared to the control group at the
end of the garden intervention. 21 This research indicates gardening provides opportunities for
physical activity, but the present study measured physical activity in a much different way.
In the present study, individuals were asked to report frequency of all types of physical
activity and was not a direct measure of whether gardening provides physical activity
opportunities. It is also notable that in the same study by Sin-Ae Park and colleagues, garden
participants were asked to report their perception of exerted effort used while gardening. Most
participants reported gardening to be a light-intensity activity. Considering the heart rate
monitors indicated these individuals were in fact participating in moderate-intensity physical
activity, it may be inferred that individuals do not recognize garden work as a moderate-intensity
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physical actvitiy. 21 It is possible that adults in the present study did not consider gardening as a
physical activity to include in their reported frequency of physical activity. This may have led to
inaccurate data collection and may have contributed to the lack of significiant findings.
However, it is also likely that the small sample size contributed to the lack of signficiant findings
in the present study.
The third hypothesis was, “Garden participants will report lower levels of stress
compared to non-gardeners.” However, results of a chi-square analysis revealed no significant
difference exists between reported levels of stress among gardeners compared to non-gardeners
in this study sample. These results are not directly comparable to any of the research discussed in
the literature review. However, previous research by Van Den Berg and Custers identified
gardening as a stress-relieving activity.22 This study involved measuring cortisol levels in
relation to performance of a stressful activity followed by either reading indoors or gardening
outdoors. Results indicated outdoor gardening is more effective at relieving stress than reading
indoors. The present research involved a different form of data analysis and is not comparable to
the study by Van Den Berg and Custers.
Additionally, the present study did not provide a clear insight into all of the various
stressors in the lives of the participants. It is possible that gardeners are benefiting from reduced
stress levels compared to the typically high levels throughout the day, but this could not be
analyzed using the present data collection methods. Also, the question was worded as “on a
typical day” and perhaps gardening does not happen every day, but more infrequently. Therefore,
garden activities may not be performed frequently enough to be make a significant impact on
stress levels of participants. Further, adults who reported no participation in gardening may be
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practicing other forms of stress relief, like yoga or meditation. This data was not measured in the
present study.
The fourth hypothesis was, “Research participants will report health and enjoyment as
reasons for eating fruits and vegetables.” This hypothesis turned out to be correct, as “I like the
flavor/I enjoy eating fruits and vegetables” and “Fruits and vegetables are healthy” were the two
most commonly reported reasons for consuming fruits and vegetables. Further, almost the entire
study sample (87.2% and 89.2%, respectively) reported one of these two as the most important
reason for consuming fruits and vegetables. My research supports the notion that access and
availability are influential reasons for consuming fruits and vegetables. However, only ~26% of
the present study sample reported access or easy availability as one of the reasons for eating
fruits and vegetables.
The fifth hypothesis was, “Most gardeners will report that gardening benefits them by
helping them live an overall healthy lifestyle and eat more fruits and vegetables.” Descriptive
statistics showed this hypothesis was predicted correctly. Most (83%; n=19) community
gardeners and most (84%; n=52) home gardeners reported some level of agreement with the
statement, “Because I participate in gardening, I eat more fruits and vegetables.” However, not
all garden participants agreed with this statement. Among home gardeners, 3% (n=2) reported
some level of disagreement with the statement while 13% (n=8) reported neither agreement nor
disagreement. Among community gardeners, 17% (n=4) reported neither agreement nor
disagreement, but no community gardeners reported disagreement with the statement.
Descriptive statistics also showed most gardeners reported some level of agreement with
the statement, “Participating in community gardening helps me live an overall healthy lifestyle.”
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Among community gardeners, 74% (n=17) reported some level of agreement, and among home
gardeners, 88% (n=53) reported some level of agreement with the statement. Among community
gardeners, 9% (n=2) reported neither agreement nor disagreement with the statement, and 9%
(n=2) reported some level of disagreement with the statement. Similarly, 7% (n=4) and 5% (n=3)
of home gardeners showed neither agreement nor disagreement and some level of agreement
with the statement, respectively.
Overall, most garden participants reported some level of agreement with each of the
statements listed. These results suggest there are many benefits to participating in gardening,
including both home gardening and community gardening. Notably, most garden participants
reported agreement with the statement, “Because I participate in gardening, I consume more
fruits and vegetables.” These results further support the findings of Research Question 1.
However, it is possible that participants were biased in their responses due to the leading
phrasing of the question. Responses to this question are particularly useful because this is a
similar question as the one used in previous research conducted by Barnidge and colleagues,
which stated, “Because I work in the community garden, I eat more fruits and vegetables.”
However, in the present research a 7-point Likert scale is used, whereas in the research by
Barnidge et al., a 5-point Likert scale was used by participants to report agreement or
disagreement.20 In either case the data can be grouped into “Agree,” “Neither agree nor
disagree,” and “Disagree.” This makes the data easy to compare in a systematic review at some
point in the future.
It is also important to note that association does not equal causation. Therefore, it cannot
be inferred that the act of gardening causes an individual to eat more vegetables. There is an
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equal probability that individuals with diets rich in vegetables are more likely to participate in
gardening. Possible reasons for the association between garden participation and increased
vegetable intake was not analyzed in the present study.
Strengths
The present study had several notable strengths. To the researcher’s knowledge, this is
the first study to analyze fruit and vegetable intake and physical activity compared between adult
gardeners and non-gardeners in Northern Illinois. Previous research with similar aims has been
conducted in Denver, Colorado, and rural Missouri. This study provides insight on a subset of
the United States population which has not been previously analyzed for this type of research.
The present study involved adults living in both urban and rural locations, while previous studies
focused on only one of those two categories. Additionally, previous studies have involved study
samples with more ethnic diversity and lower socioeconomic status compared to this study’s
sample. This research adds to the breadth of data analyzing garden participation as it relates to
health among adults in the United States.
One strength of the present study is the methodology used for dietary data collection. The
FFQ utilized in this study was modeled after an FFQ which has been previously validated and
trusted for use in large, population-based NHANES studies. The intent of using this survey tool
was to provide quantitative data which may be compared with other future studies. Previous
research has been limited by uncommon dietary data collection methods which make
comparisons between studies quite difficult. Research from the literature review which did use a
common tool (FFQ) for data collection did so with insufficient detail. For example, Litt et al.
used an FFQ that only contained six items that were used to analyze dietary intake of fruits and
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vegetables. 19 The current study, however, included 28 items, making it a much more in-depth
analysis of fruit and vegetable consumption and providing a better representation of the dietary
intake of participants.
Limitations
Despite the noted strengths of this research, several limitations also exist. The small
sample size is the most obvious downfall to this research. When studying a large geographic area
like northern Illinois, 103 participants is not enough to be representative of the entire population
of this region. Therefore, it is important to consider the sample characteristics when making
conclusions from the presented research findings. Namely, the study sample is predominantly
White and female. Additionally, the comparison groups did not have the same number of
participants; this makes data analysis more difficult to conduct accurately with statistical
significance.
The survey tool created for this research included a number of questions which were not
utilized for the study. The lengthiness of the survey likely contributed to the low number of
adequately complete responses received. Additionally, because there were no 24-hour recalls of
dietary intake collected among the study sample, the same methods used for analysis of
NHANES data could not be used. Further, the FFQ used in this study did not mention portion
sizes, so dietary data collected in this study could not be accurately compared to the USDA’s
MyPlate recommendations.
Most individuals who reported participating in community gardens also reported
gardening at home. This poses the question of whether community gardens are serving a need to
provide otherwise unavailable access to garden plots or whether participants have adequate
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opportunities to grow food at home. However, not every community gardener in this region
completed the survey, so the subset of the population of community gardeners who do not garden
at home may have been missed. Future research should consider alternative recruitment methods
in order to obtain data from a larger sample of community gardeners. This will provide a clearer
picture of the service of community gardens.
Recommendations
Future research could be beneficial if common, validated research methods are used
which allow for comparisons between multiple studies. A larger sample size including more
diversity would be useful for collecting data that is more representative of the United States
population at large. Collecting dietary data in the form of a 24-hour dietary recall in addition to a
detailed FFQ would provide reliable data which could then be used to estimate usual dietary
intake. In future studies, it would be useful to analyze the characteristics of the gardens in which
adults report being participants. This data could provide details about what types of fruits and
vegetables are grown in the garden, which could then be analyzed in comparison to reported
dietary intake of various types of fruits and vegetables.
Many participants reporting community garden participation reported participating in
DeKalb County Community Gardens. This organization has garnered media attention for their
extensive efforts to reduce food insecurity in this region. It is important to note the organizational
practices of different community garden programs may vary considerably. Future research might
consider operational styles of individual programs to analyze effectiveness and community
impact. Perhaps healthy eating behaviors are more strongly associated with certain
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characteristics of community gardens. The present study did not include program evaluations,
but it would be a logical next step.
Conclusions
In conclusion, garden participation is positively related to vegetable intake among adults
in northern Illinois. Specifically, adults who reported gardening of any kind reported
significantly higher intakes of total vegetables, red and orange vegetables, and other vegetables
compared to adults who reported no garden participation. While previous research indicates
increased intake of both fruits and vegetables associated with garden participation, the present
study did not support those findings. The present study adds to the small but growing body of
literature on the topic of garden participation associated with healthy behaviors. Further research
utilizing detailed, validated research methods will provide a more solid framework upon which
large-scale, systematic reviews may be conducted.
Results of this study indicate health and enjoyment are the two most commonly reported
reasons for consuming fruits and vegetables among this sample of northern Illinois adults. This
information is useful for development and implementation of future strategies aimed at
improving fruit and vegetable intake of this population. Further, most garden participants in the
present study reported a variety of perceived benefits associated with gardening, including
increased intake of fruits and vegetables. Overall, the current findings suggest garden programs
may be useful public health strategies for improving health behaviors, specifically healthy eating
through increased intake of vegetables among adults in northern Illinois. To determine whether
garden programs may be useful nationwide, future research should include larger sample sizes
and target populations with more ethnic diversity.
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